, but these are offset by the absence from the series of spells commencing in 1962 which had not been completed by December 31, 1962 . This definition is identical to that used in the Hospital In-patient Inquiry (1959 et seq.) and is synonymous with the term "discharge" used in that publication.
The collection of data, which has been described elsewhere (Acheson, 1964; Acheson and Evans, 1964) , was limited to the 29 National Health Service (NHS) hospitals within the boundaries of the area. Day cases, private and staff cases, and cases discharged from the maternity hospitals and from the local convalescent hospital are excluded from this analysis. The degree of ascertainment was checked against the number of in-patient shells notified to the Ministry of Health on Form SH3 and, when allowance was made for the exclusions, was found to amount to 94 *3 per cent. of these notifications. The number of persons living in the area who were discharged from NHS hospitals outside the area in 1962 is not known exactly, but was probably about 5 per cent.* METHOD In 1962, the linkage of records was achieved by comparing the identification particulars on each inpatient abstract with a master index arranged alphabetically by birth surname, and cross-indexed by married surname in the case of married women. The successive abstracts of a patient were allocated a unique number and the data was coded and punched on a 80-column machine card. The records of second or subsequent in-patient spells were then collated with the previous record. Using a similar technique, death certificates (whether death had occurred at home or in hospital in 1962) were linked to the hospital's records, thus enabling patients to be classified as living or dead on December 31, 1962.t A summary card was then punched for each individual with more than one completed in-patient spell.
As the master index was arranged in one sequence only, it was impracticable to bring together pairs of records relating to the same person in one of which there was a discrepancy in the first character of the surname, or where the surname had been changed since the previous admission (e.g. on marriage) and the previous surname was not also given. These technical limitations will probably have resulted in failure to recognize a few individuals on a second or subsequent spell in hospital and will lead to an underestimate of the readmission and transfer rates for 1962. The reciprocal error where two different individuals are mistakenly considered to be the same person is extremely improbable under the manual system.
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The format of the summary card is shown in Fig.  1 A shortcoming of the analysis, which relates to the calendar year 1962. is that allowance is not made for differences in the chance of readmission of persons first discharged in different months. Thus on average a person first discharged in January, 1962, is obviously more likely to appear again as a readmission than is a person first discharged in June or December, 1962 . An analysis taking into account differences in exposure will be forthcoming later. Meantime the current analysis is of interest because it indicates the degree of inflation of medical statistics based on "discharges" by multiple in-patient spells in a calendar year. In Table III Table I shows the number of patients in the various categories classified by sex. The chief difference between the sexes was that the proportion transferred between hospitals (7 8 per cent.) was higher in women than in men (5* 7 per cent.). An excess was still present when gynaecological cases had been subtracted. Table II shows the distribution of the 18,366 patients according to the number of in-patient spells completed in 1962. There was no significant difference between the sexes in this regard. The 229 patients with four or more spells experienced a total of 1,059 completed spells of in-patient treatment. In other words they contributed almost 5 per cent. of the spells experienced by the whole population at risk. Table III shows the average number of in-patient spells, of readmissions from home, and of transfers between hospitals completed in 1962 per 100 patients discharged. Patients known to have died in hospital or subsequently at home after discharge from hospital are shown separately from the remainder. In spite of Table IV , the 2,088 patients who were readmitted from home once or more in 1962 (see also  Table I ) have been classified according to the type of hospital to which they were admitted on the first and second occasions. In the interests of breyity and because of small numbers, certain hospitals have been grouped. The two general teaching hospitals (the Radcliffe and Churchill), although on different sites, are functionally a unit and share a single system of medical records. They are therefore considered together. The remainder of the hospitals in the teaching group, including the ophthalmic, orthopaedic, geriatric, infectious diseases, and chest specialities, in addition to being on separate sites, have independent records systems. They have been grouped because each contributes a small number of readmissions. The five cottage hospitals and three mental hospitals are also dealt with as groups.
Taken overall, about four-fifths (78'8 per cent.) of the patients were readmitted on the second occasion to the same hospital or group of hospitals from which they had been discharged home on the first occasion. This proportion of concordant readmissions varied according to the type of hospital from which the first discharge took place. It was Table V shows the influence of age on the average number of in-patient spells, readmissions, and transfers per patient, and upon the readmission and fatality rates. With minor exceptions, the pattern was similar in all categories, the rates falling from infancy to a minimum in childhood and then rising again throughout adult life. In extreme old age, the total number of in-patient spells and the numbers transferred continued to rise, but the readmission rate falls slightly. Fig. 2 demonstrates for each sex separately the degree of inflation in the various age Fig. 4 (opposite), their average number of readmissions and transfers is compared with that of married patients in each of four age or males and females groups in each sex. Fig. 4 (Fig. 1) , it was possible to classify the patients by type of illness. In view of the limitation of space and the small number of cases in many of the diagnostic rubrics, concise presentation of this material is difficult. There appeared to be two alternative methods. The first was to use all the cases by classifying them into broad groups such as the seventeen major classes of illness of the International List; the second, which was finally adopted, was to select the commonest causes of admission to hospital and limit the analysis to these.
In con- dition. In the case of the readmission rates, the total number of patients readmitted from home once or more has been expressed as a percentage of all patients discharged alive with the appropriate condition. The patients readmitted have been further classified according to whether the principal diagnosis reached on the second occasion, was the same as (concordant) or different from (discordant) the first. The fatality rates have been calculated as previously in this paper. The Table is arranged in rank order of readmission rate.
A wide range of total readmission rates occurs. In the case of carcinoma of bronchus 31 * 6 per cent. of patients who survived the first spell in hospital were readmitted from home once or more during the same calendar year. At the other extreme only 2 6 per cent. of the patients with hypertrophy of tonsils and adenoids were readmitted from home. As might be expected, some correlation can be seen between fatality rates and readmission rates, indicating that patients with lethal diseases tend if they survive their first admission, to require further care. Another factor which influences the readmission rate is the chronicity or relapsing nature of the illness; thus patients classified to rubric 790*, who consist chiefly *Nervousness and debility of persons with the symptom "depression not otherwise specified"; schizophrenics; and persons with the neurotic-depressive reaction, rank higher in terms of readmission rates than in terms of fatality rates. Conversely, it is interesting that patients with the extremely fatal conditions classified as arteriosclerotic heart disease or as bronchopneumonia have relatively low readmission rates. It is not certain to what extent the planned interruption of in-patient treatment by periods at home is a factor in determining readmission rates. In the conditions selected for study, it was detected as importanit in the case of cataract, where the majority of the concordant readmissions were for treatment of the other eye, and of strabismus, where the operations on the various ocular muscles were sometimes carried out in stages.
When the concordant and discordant readmission rates are considered, it is convenient to divide the types of illness into those where the concordant readmission rate was the same or higher than the discordant and vice versa. In the case of patients discharged alive with carcinoma of the bronchus or breast, schizophrenia, diabetes, cataract, and strabismus, the chance of being readmitted within the same calendar year for the same condition was as great or greater than for all other conditions combined. As far as the remainder is concerned, the excess of discordant readmissions is sometimes due to the tentative or inadequate nature of the initial diagnosis (e.g. nervousness and debility, symptoms referable to the abdomen, bronchitis) or to readmission for closely related conditions (e.g. menorrhagia, and other gynaecological conditions following abortion).
The time-span of the material reported here is obviously too short to disclose biological associations between diseases the onset of which in a person is separated in time, but it is hoped that eventually a systematic search of the material will prove rewarding in this regard.
DiscussioN
So far as is known the material reported here represents the first systematic attempt to study multiple spells of in-patient treatment as they occurred in a community to all persons who had been discharged from hospital over a defined period. When the successive records of the patients had been linked together, it was found that the 22,525 spells of in-patient treatment completed by residents of our defined area within the calendar year 1962 had been experienced by 18,366 persons. Expressed in terms of the population of the area, this means a reduction from a discharge rate of 6 * 8 per cent.
All discharges completed in 1962
Area population at risk to a corrected in-patient morbidity rate of 5 5 per cent.
All persons discharged once or more in 1962
Mean population at risk Morbidity rates calculated on the basis of the first of these two indices are thus subject to substantial inflation. The degree of inflation of morbidity rates computed from the number of discharges has been found to vary with age (Fig. 2) , according to whether the patient was living or dead at the end of the year (Table III) and according to the type of illness (Table VII) . It is clear that a linked system of records permits more accurate indices of in-patient morbidity to be worked out than are currently available.
As a patient may be admitted to hospital many times but can die only once, fatality rates computed by dividing the number of deaths by the number of discharges, as is standard practice (Hospital Inpatient Inquiry 1959, et seq.) , are likely to lead to an underestimate. The degree of underestimation may be expressed by the average number of in-patient spells per 100 patients in a given group. Thus, in patients over 75, the fatality rate as usually calculated will underestimate the true state of affairs by 35 per cent. (Table V) and in patients with carcinoma of the bronchus by 29 per cent. (Table VII) . It is also worth noting that the fatality rate and the surplus of in-patient spells per 100 patients tend to vary together; in other words, the higher the fatality rate the greater the degree of underestimation of the true figure will result from a calculation based on the number of discharges. The extended use of a linked file of hospital records would permit the hospital fatality rate to be used with greater confidence than is possible at present as an index of the quality of medical care.
A point of administrative interest is the relationship between duration of stay and the number of inpatient spells per 100 patients. Average duration of stay has been used as an index in comparison between the performance of hospitals handling similar types of case, but as at present statistics are used where "discharges" and "persons discharged" cannot be distinguished this may be misleading.
READMISSION FROM HOME AND THE READMISSTON RATE Taken overall, 2,088 (11 -6 per cent.) of the patients discharged alive from hospital on the first occasion were readmitted from home and discharged again at least once during the calendar year, and the total number of readmissions completed by these patients during 1962 was 2,904. The fact that the average group.bmj.com on June 21, 2017 -Published by http://jech.bmj.com/ Downloaded from E. D. ACHESON AND A. BARR period of exposure to the risk of readmission of those who survived until the end of the calendar year was about 6 months (and less for the remainder) underlines the magnitude of this phenomenon which is borne out by other workers. Beck, Gardner, and Witts (1947) , in a survey of patients discharged from four wards of the Radcliffe Infirmary, Oxford, found that 21 per cent. had been readmitted to hospital in the subsequent 18 months. Ferguson and McPhail (1954) studied a sample of adult males discharged from medical wards in the Glasgow area; 3 months after discharge 5 per cent. of the men had been readmitted and by the end of 2 years 27 per cent. of those still living had been readmitted at least once. MacKenzie, Weir, and Richardson (1962) found that, of 452 adult male patients who had survived a full year after discharge, 25 per cent. had been readmitted to hospital on one or more occasions.
Among the factors which influence the readmission rate, the nature of the illness appears to be most important. Some lethal diseases (e.g. cancer of the bronchus and breast) are characterized by high readmission rates, but others (bronchopneumonia and arteriosclerotic heart disease) have lower than average readmission rates. The duration andrelapsing nature of the illness (as in schizophrenia, depression, bronchitis, and diabetes) are of obvious importance.
The readmission rate tends to increase with age but it is not clear whether such an effect could be shown for individual diseases or whether it reflects changes in the pattern of disease in different age groups. Contrary to the experience of Ferguson and MacPhail (1954) , we were unable to show a relationship between readmission rate and social class; nor did the presence or absence of a spouse in the home appear important. The proportion of patients readmitted once or more in each sex was very similar.
Methods of treatment must also play their part in determining the readmission rate although no attempt has been made to separate the effect of treatment from that of the disease in this study. Two diseases in which the planned interruption of surgical treatment by periods at home was important (cataract and strabismus) were encountered in the 25 common conditions studied.
It would be attractive if the readmission rate could be used as an index of the quality of medical care, but further work will be necessary to determine any possible use it may have for this purpose. According to MacKenzie and others (1962) , 90 per cent. of the Aberdeen patients readmitted to hospital within one year were suffering from a recurrence or complication of their original complaint. At first sight, the analysis in Table VII would appear not to bear out this finding because in only four of the 25 conditions studied was the readmission rate for the condition diagnosed during the first admission higher than for all other conditions combined. This, however, does not take into account the fact that many of the readmissions for "other" conditions were related to the first condition, although coded to different 3-digit rubrics in the International List.
Perhaps one of the most interesting applications of the accumulated file of linked records will be the definition of cohorts in terms of their admission to hospital for an illness or operation and their surveillance for the development of associated disease the onset of which occurs after an interval. The system also provides a follow-up service in respect of in-patient morbidity and death for samples of patients classified ad hoc in the field.
INTERHOSPITAL TRANSFER
Inter-hospital transfer was less common than readmission from home and was experienced once or more by 6*8 per cent. of the patients discharged from hospital. Transfers occur for two main reasons: either to enable the patient to have access to facilities not available in the hospital of first admission (e.g. transfers from Cottage to General Hospitals); or to relieve expensively-equipped General Hospitals of the care of patients in the preconvalescent, chronic, or terminal stages of illness (e.g. transfers between General or Special Hospitals and Cottage Hospitals). In either event the pattern of inter-hospital transfer will depend to a large degree on such local matters as the relative availability of different types of bed, the siting of beds, and so on. In Oxford, where for historical reasons the teaching hospital group is split up so that, for example, orthopaedic, ophthalmic, neurological, dermatological, and neurosurgical departments are each situated at a different site, and general medicine and surgery is split between two sites, the transfer rate is higher than average. For these reasons the inter-hospital transfer pattern is likely to be of administrative rather than of biological interest. The suggestion in this series that the average number of transfers is increased where home circumstances are unfavourable emphasizes once again the importance of social factors in the demand for hospital beds (Forsyth and Logan, 1960 
